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Background: Sphingosine-1-phosphate receptor (S1P1) and ß-1-adrenergic receptor (ß1AR) are regulated by the G-protein coupled receptor 
kinase-2 (ßARK1) and higlhy expressed in the heart. ß1AR acts via stimulatory G-alpha protein subunit (Gs) increasing cytosolic cAMP levels, S1P1 
couples to the inhibitory G-alpha protein subunit (Gi), thus restraining AC activity. ß1AR signaling is impaired in left ventricular hypertrophy (LVH) 
and/or failure (CHF) and its functional restoration prevents LVH associated vascular rarefaction which contributes to the transition to CHF. Since 
S1P1 is a very important regulator of the angiogenic response, aim of the present study was to investigate the molecular interaction between ß1AR 
and S1P1.
Methods: We used HEK293 cells overepressing the mouse wild type ß1AR (WTß1) or 2 mutants lacking, respectively: the putative PKA 
phosphorylation sites (PKA-ß1), the putative GRK phosphorylation sites (GRK-ß1). Cells were transiently transfected with S1P1. By confocal 
microscopy experiments we evaluated the receptor-receptor interaction following isoproterenol (ISO, ßAR agonist) or sphyngosine (S1P, S1P1 
agonist) stimulation.
Results: Surprisingly either ISO or S1P are able to induce internalization of both WTß1 and S1P1 and the two receptors co-localize in the cytosol. 
The same phenomenon (with either ISO or S1P) was observed for PKA-ß1 and S1P1. This reciprocal downregulation of S1P1 and either WTß1 or 
PKA-ß1 was also able to induce a significant activation of both ERK2 and ßARK1.
This receptor-receptor interaction was not observed for GRK-ß1 and S1P1. In fact, ISO stimulation induced GRK-ß1 but not S1P1 internalization. 
On the other hand, S1P stimulation downregulated S1P1 but not GRK-ß1. The lack of reciprocal downregulation was associated to a very blunted 
activation of both ßARK1 and ERK2.
Conclusions: These data demonstrate a correlation between S1P1 and ß1AR signaling, which seems to be GRK-dependent. The absence of GRK 
phosphorylation sites not only abolishes the reciprocal downregulation of ß1 adrenergic receptor and S1P1 but also affects the ability of this 
molecular interaction to activate important downstream signaling or regulating molecules.
